considered the predictability of time series obtained from the alternation between feeding and scanning that is commonly observed in foraging animals. They analysed time series from observations of five birds of three species and found that, for three of the five time series, the lengths of intervals (either of scanning or feeding) close to each other in the series showed a high correlation, which declined as the intervals got further apart in the series. The authors identified this as evidence that the intrinsic processes in the birds that trigger the beginning and the end of vigilance scans produced a pattern of vigilance behaviour that dynamicists call 'deterministic chaos'. The authors then argued that chaotic vigilance patterns could confer a fitness advantage and could be adaptive. Their argument is as follows. 'The exponential decaying predictability of scanning induced by chaos can prevent a waiting predator from anticipating the few convenient successions of long interscan intervals alternating with brief scans during which to make their final hunting approach. On the other hand, the short-term predictability of chaotic scanning could depress the cost of coordinating vigilance between members of a flock' (page 465).
In this paper, we present time series of vigilance behaviour for preening crested terns, Sterna bergii, in their natural environment. These data are similar to the results presented by Ferriere et al. in showing that predictability decays as the period over which the prediction is made increases. However, we do not interpret this change as being caused by chaotic signal generation intrinsic to the birds; rather it is caused by the birds' response to external events, which change the trade-off between vigilance and other activities. We also consider the costs, benefits and empirical evidence of coordination between individuals in their vigilance patterns, and of vigilance patterns in terms of predators' opportunity to exploit them. We suggest that Ferriere et al.'s analysis does not provide evidence of chaotic patterns in vigilance behaviour, and question their further suggestion that chaotic patterns are likely to be adaptive.
Are Scans Chaotic?
Several authors have looked for patterns in sequences of vigilance scans (e.g. Kramer & Bell 1996; Roberts 1996) , although Ferriere et al. (1996) were the first to suggest that these series may be chaotic. All the data sets analysed by Ferriere et al. (1996) were obtained from birds feeding alone. Since one of their suggested benefits of scanning behaviour is coordination between individuals, we suggest that it would be useful to examine the scanning behaviour of birds in a group. We therefore considered time series obtained from five individuals in flocks of up to 20 crested terns on ridges of exposed coral reef (see Roberts 1995) . Figure 1 shows the correlation coefficient of these time series, which decay slowly as separation in 
